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(54) INK REMAINING QUANTITY DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To prevent degradation of print quality due to 
deterioration of ink at detecting remaining quantity of ink 



and due to adverse effect of pressing force of a spring. 
CONSTITUTION: An adjustment screw (conductive 
member) 27 is provided movably interlocking with rock of 
a diaphragm 30. A pair of armatures 23 and 24 having 
contacts 23b and 24b at tips 23a and 24a are provided. 
The armatures 23 and 24 are supported in an cantilevered 
manner at base ends 23c and 24c and connected to an 
ink remaining quantity detection circuit C. When remaining 
quantity of ink decreases, the diaphragm 30 rocks so as 
to move the adjustment screw 27. When the remaining 
quantity of ink becomes below a fixed quantity, it comes 
in contact with the contacts 23b and 24b so as to make 
conductance between them, and the detection circuit C 




detects that the remaining quantity of ink has become 
below the fixed quantity. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ink residue detection equipment which comes to have the detector which 
detects that connected with the contact piece of the pair which said conductive 
member contacts and flows through the meantime, and the contact piece of these 
pairs, and the ink residue became below fixed when a cantilevered suspension is 
carried out to the diaphragm rocked by the change in an ink residue, and the 
conductive member which interlocks and moves to rocking of the diaphragm and an ink 
residue becomes below fixed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention can be applied to the ink jet printer which injects 
ink from a nozzle and records on a sheet. It is related with the ink residue detection 
equipment which detects in detail that the residue of ink became below fixed in such 
an ink jet printer etc. 
[0002] 

[Description of the Prior Art] Conventionally, as shown in drawing 1 5 , electrode 3a 
and 3b were put in for example, in the ink way 1 and the liquid ink room 2 open for free 
passage, and there were some which detect that measured the rise of the electric 
resistance value between electrode 3a and 3b by reduction of the ink in the liquid ink 
room 2, and the ink residue became below fixed in this kind of ink residue detection 
equipment. 

[0003] moreover, in other ink residue detection equipments, conventionally For 
example, when [ when ink is contained in the ink bag 4, the press plate 6 is energized 
by the spring 5 from on the, the ink bag 4 is pressed, and the ink in the ink bag 4 
decreases in number as shown in drawing 14 ] it is alike, therefore the press plate 6 
falls in a predetermined height location, It pushed in the end section, the contact 7 was 
closed, and there were some which detect that the ink residue became below fixed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the former, in order to pass a 
current in the liquid ink room 2, ink will electrolyze and deteriorate. Therefore, when 
this ink residue detection equipment was applied to an ink jet printer, there was a 
problem of that ink that deteriorated reducing a quality of printed character owing to. 
[0005] Moreover, in the latter, since the ink bag 4 was pressed by the spring 5, when 
this ink residue detection equipment was applied to an ink jet printer, the thrust of a 
spring 5 influenced ink injection pressure from the nozzle, and there was a problem of 
reducing a quality of printed character. 

[0006] Then, the purpose of this invention is in the ink residue detection equipment 
mentioned above to prevent that ink deteriorates when detecting an ink residue, or the 
thrust by the spring influences, and the problem of reducing a quality of printed 
character occurs. 
[0007] 

[Means for Solving the Problem] This invention Therefore, for example, the diaphragm 
30 rocked by the change in an ink residue like the following illustration examples, A 
conductive member like the adjusting screw 27 which interlocks and moves to rocking 
of the diaphragm 30, A cantilevered suspension is carried out, and when an ink residue 
becomes below fixed, it is characterized by coming to have the detector C which 
detects that connected with the contact piece 23-24 of the pair which said conductive 
member contacts and flows through the meantime, and the contact piece 23-24 of 
these pairs, and the ink residue became below fixed. 
[0008] 

[Function] And a diaphragm 30 is rocked by the change in an ink residue, rocking of 
the diaphragm 30 is interlocked with, a conductive member is moved, when an ink 
residue becomes below fixed, the conductive member contacts the both sides of the 
contact piece 23-24 of a pair, and flows through the meantime, and it detects that the 
ink residue became below fixed in Detector C. 
[0009] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
Drawing 13 is the outline perspective view of an Inkjet printer equipped with the ink 



residue detection equipment of this invention. 

[0010] The sign 10 in drawing shows a platen. 11-12 is a guide rail prepared in parallel 
with a platen 10 among opposite side plate 10a, respectively. On this guide rail 11-12, 
carriage 13 is formed free [ reciprocation ] and supported free [ a slide ] with a guide 
rail 11-12. A print head 14 is carried on carriage 13. 15 is an ink cartridge, forms the 
ink tube 16 between print heads 14, and forms the ink residue detection equipment 17 
of this invention in the middle of that ink tube 16. 

[0011] And while guiding the carriage 13 with a guide rail 11-12 and reciprocating a 
they top along with a platen 10 at the time of use of an ink jet printer, the sheet S set 
to the platen 10 is guided by the guide plate 18, it conveys in the migration direction of 
carriage 13, and the direction which intersects perpendicularly, ink is injected with the 
nozzle of a print head 14 towards Sheet S, and it records on Sheet S. 
[0012] By the way, the ink residue detection equipment 17 of this invention is 
equipped with the bottom case 19 and the upper case 20 on it as shown in drawing 1 
and drawing 2 . As shown in drawing 3 , a rectangle is opened in nothing and the 
center, and the bottom case 19 opens circular crevice 19a upward at the whole, and 
comes to prepare ink input 19b and ink tap hole 19c outward from circular crevice 19a. 
The above-mentioned ink tube 16 is connected with ink input 19b and ink tap hole 19c, 
respectively. 

[0013] As drawing 4 also shows, the upper case 20 is open for free passage to the 
circular crevice 20a up side with it, and prepares central guide hole 20b in it, while it 
prepares circular crevice 20a corresponding to nothing and the center bottom for a 
rectangle with circular crevice 1 9a similarly, as shown in drawing 2 . Moreover, notch 
crevice 20 c.20d is prepared in the both sides of the central guide hole 20b. and it is 
shown in drawing 5 — as — them — both — it comes to prepare circular crevice 20a 
and free passage hole 20 e.20f open for free passage in notch crevice 20 c.20d, 
respectively 

[0014] And as shown in drawing 5 , the ****** contact piece 23-24 of a pair is 
inserted in one free passage hole 20e, and its tip 23a and 24a are put in in circular 
crevice 20a, respectively, and is arranged in parallel mutually. Each contact piece 23- 
24 consists of elastic plate material which has conductivity, respectively, and comes to 
prepare convex contact 23b and 24b in its tip 23a and 24a approach. A deer is carried 
out, and as shown in drawing 1 and drawing 2 , while the end face 23c and 24c side is 
fixed to notch crevice 20c by **** 21, respectively, the cantilevered suspension of the 
bending is made possible to the bottom of drawing 2 Nakagami without fixing the tip 
23a and 24a side. 

[001 5] Moreover, as shown in drawing 5 , flat spring 25 is put in in circular crevice 20a. 
As shown in drawing 6 , while the flat spring 25 extends hanging section 25b from one 
point of ring section 25a to the inside sense and prepares main hole 25c at the tip, it 
comes to prepare 25d of attachment sections outward from one of them, and the 
other points of corresponding. And as shown in drawing 1 and drawing 2 , 25d of 
attachment sections is taken out outside through 20f of free passage holes, and it 
****s to 20d of notch crevices, and fixes by 22. 

[0016] Next, as shown in drawing 5 , a shaft 26 is ****(ed) from central guide hole 20b 
of the upper case 20 to main hole 25c of flat spring 25 through between the contact 
pieces 23.24 of a pair. And engagement section 26a [ **** ] of a shaft 26 is engaged 
with hanging section 25b. A shaft 26 comes to form thread-part 26b and 26c in the 
both-ends periphery of engagement section 26a, respectively. And an adjusting screw 
27 is thrust into thread-part 26b of the upper limit, enabling free migration adjustment, 
and the adjusting screw 27 is arranged in central guide hole 20b. 

[0017] On the other hand, the upper piece guide 29 is attached in thread-part 26c of 
the lower limit of this shaft 26 through tapped hole 29a. And this thread-part 26c is 



put into main hole 30a of a diaphragm 30, is thrust into tapped hole 31a, and the 
bottom piece guide 31 is attached in the outside. And a diaphragm 30 is pinched in the 
vertical piece guide 29-31. a deer is carried out, circular crevice 19a and 20a are 
doubled, the upper case 20 is put on the bottom case 19, and it is shown in drawing 1 
and drawing 2 — as — **** 33 — binding tight — the periphery of a diaphragm 30 — 
liquid — it comes to fix densely 

[0018] Then, as shown in drawing 2 , Space S is built within circular crevice 19a and 
20a, the space S is divided with a diaphragm 30, and the liquid ink room 35 is formed. 
And a diaphragm 30 is energized with the elasticity of flat spring 25 in the direction in 
which the upper part extends the liquid ink room 35. A deer is carried out and rocking 
of a diaphragm 30 is enabled by the change in the amount of ink stored in this liquid 
ink room 35. Then, with the ink residue detection equipment 17 of this invention, as 
shown in drawing 1 , the contact piece 23-24 of a pair is connected with the detector 
C of an ink residue, respectively, and it becomes. 

[0019] A deer is carried out, with the ink residue detection equipment 17 of this 
invention, when it is in an ink fullness condition as the liquid ink room 35 shows by 
drawing 2 , a diaphragm 30 is made to deform into convex up by the pressure of this 
ink, and an adjusting screw 27 is moved up. And as shown in drawing 7 , head 27a of an 
adjusting screw 27 is separated from contact 23band24b, and it becomes considering 
the above-mentioned detector C as non-switch-on. 

[0020] Now, with the ink residue detection equipment 1 7 of this invention, if it records 
on Sheet S, ink is consumed and the ink in an ink cartridge 15 is lost soon, as shown in 
drawing 8 , the amount of ink in the liquid ink room 35 will also decrease. And the 
pressure in the liquid ink room 35 declines with reduction of an ink residue, flat spring 
25 is resisted, a diaphragm 30 turns caudad, and rocks, and an adjusting screw 27 is 
descended through a shaft 26. 

[0021] By the way, as the relation of the change of the amount of ink and the change 
of a pressure in the liquid ink room 35 is shown in drawing 9 , when the amount of ink 
becomes below fixed, it turns out that a pressure declines rapidly. 
[0022] Then, when a pressure is set to P which began to fall rapidly, as it adjusts the 
amount of bell and spigots of the adjusting screw 27 to a shaft 26, and it is shown in 
drawing 10 , it detects that the adjusting screw 27 contacted each contact 23b and 
24b of a contact piece 23-24, closed the above-mentioned detector C, and was set to 
Q with few amounts of ink. 

[0023] By the way, with the ink residue detection equipment 17 of this invention, as 
shown, for example in drawing 10 , when the contact piece 23-24 of a pair was 
completely supported in the same height location and an adjusting screw 27 descends, 
that head 27a contacts contact 23b and 24b at coincidence, respectively, and flows 
through the meantime. 

[0024] A place will contact previously contact 24b of the contact piece 24 the head 
27a of whose is one side first in the middle of descent of this adjusting screw 27, when 
it is supported in the height location where the contact piece 23-24 of a pair shifted 
temporarily and a level difference d is between contact 23b and 24b, as shown in 
drawing 1 1 . However, if an adjusting screw 27 descends further as shown in drawing 
12 since this contact piece 24 is then made into cantilevered suspension structure by 
this invention, it is pushed on it, and the tip 24a side of a contact piece 24 can bend 
downward, and contact 23b of the contact piece 23 of another side can contact 
[0025] 

[Effect of the Invention] Therefore, according to this invention, in ink residue detection 
equipment, a diaphragm is rocked by the change in an ink residue. When rocking of the 
diaphragm is interlocked with, a conductive member is moved and an ink residue 
becomes below fixed, the conductive member contacts the contact piece of a pair, and 



flows through the meantime. Since it detects that the ink residue became below fixed 
in the detector, when detecting an ink residue like the former, ink can deteriorate, or 
the thrust by the spring influences, and generating of the problem of reducing a quality 
of printed character can be prevented. 

[0026] Moreover, when according to this invention it is supported in the height location 
where these contact pieces shifted temporarily, and a level difference is among both, 
and a conductive member is moved, the contact piece of another side can also be 
certainly contacted [ since it considers as the structure which carries out the 
cantilevered suspension of the contact piece of a pair, ] by pushing one contact piece 
and sagging it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the ink residue detection equipment which is one 
example of this invention. 

[Drawing 2] It is the sectional view showing the ink residue detection equipment in a 
condition full of the ink of the liquid ink interior of a room. 

[Drawing 3] It is the perspective view of the bottom case of the ink residue detection 
equipment. 

[Drawing 4] It is the perspective view of the upper case of the ink residue detection 
equipment. 

[Drawing 5] It is the decomposition sectional view of the ink residue detection 
equipment. 

[Drawing 6] It is the perspective view of the flat spring of the ink residue detection 
equipment. 

[Drawing 7] It is the partial enlarged drawing of drawing 2 showing the condition that 
the adjusting screw and contact in the ink residue detection equipment separated. 
[Drawing 8] It is the sectional view showing the ink residue detection equipment in the 
condition that the ink of the liquid ink interior of a room decreased in number. 
[Drawing 9] It is the related graph of change of the amount of ink of the liquid ink 
interior of a room, and change of a pressure in the ink residue detection equipment. 
[Drawing 10] It is the partial enlarged drawing of drawing 8 showing the condition that 
the adjusting screw contacted the contact of the contact piece of the pair in the ink 
residue detection equipment. 

[Drawing 1 1] It is the contact condition explanatory view of the contact at the time of 
being supported in the height location where the contact piece of the pair shifted, and 
an adjusting screw. 

[Drawing 12] It is the bending condition explanatory view of a contact piece in the 
contact condition. 

[Drawing 13] It is the whole ink jet printer outline perspective view equipped with the 
above-mentioned ink residue detection equipment. 

[Drawing 14] It is the schematic diagram of conventional ink residue detection 
equipment. 

[Drawing 15] It is the schematic diagram of other conventional ink residue detection 
equipments. 

[Description of Notations] 

1 7 Ink Residue Detection Equipment 

23-24 Contact piece 

27 Adjusting Screw (Conductive Member) 
30 Diaphragm 
C Detector 
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